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Post-shot  Aerial  View,  Structure  3.2. 


Fig.  L.2  Roof  Slab  from  Rear  Showing  13-in.  Dishing,  Structure  3.2.1a 


Fig.  L.3  View  Normal  to  Front  Wall,  Suucture  3.2.1a 


Fig.  L,7  Center  Section  of  Front  Wall,  Structure  3.2.1a 


Fig.  L.8  Opening  in  Front  Edge  of  Roof  Slab  at  Construction  Joint  Showing  Dowel  Failures,  Structure  3.2.1a 


Fig.  L.9  Close-up  of  Top  Surface  of  Footing  Slab  at  Center  of  Front  Wall  Showing  Front  Wall  Deflection  of  2*/^  ft, 

Structure  3.2.1a 


Fig,  L.IO  Undersurface  of  Roof  Slab  at  Left  Front  Showing  Dowel  Scratches  and  Bottom  of  Shear  Plane, 

Structure  3.2.1a 


Fig,  L.12  Right  Front  Corner  from  Front,  Structure  3.2.1a 
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Fig.  L.14  General  View  of  Roof  from  Right  Front,  Structure  3.2.1a 


,  Structure 
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Fig.  L.17  Right  End  of  Right  Edge  of  Slab,  Structure  3.2.1a 
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Fig.  L.19  General  View  of  Rear  Wall,  Structure 


Fig.  L.20  Left  Half  of  Rear  Wall,  Structure  3.2.1a 


Structure 


Fig.  L.22  General  View  of  Roof  from  Left  Rear,  Structure  3.2.1a 


General 


Fig.  L.24  Left  Half  of  Left  Side  Wall,  Structure  3.2.1a 


Fig.  L.26  Right  Half  of  Left  Side  Wall,  Structure  3.2.1a 


Fig.  L.28  Close-up  of  Shear  Plane  8  ft  Back  from  Front  Edge,  Structure  3.2.1a 


Fig.  L.30  Left  Front  Comer  from  Rear,  Structure  3.2.1a.  Note  separation  along  edge  of  slab 


.31  Close-up  of  Separation  Between  Roof  Slab  and  Front  Wall  at  Center,  Structure  3.2.1a 


Fig.  L.33  Separation  Between  Roof  and  Front  Wall,  Structure  3.2.1a 


g.  L,35  General  View  from  Front,  Structure  3.' 


Fig.  L.36  Front  Bearing  Wall  Pushed  to  Rear,  Structure  3.2.1b 
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Structure  3.2.1b.  Note  twisted  steel  trusses  in  background 


Structure  3.2. 


Structure  3,2,1b.  Note  twisted  steel  trusses  in  background 


L.41  Rubble  at  Left  Rear,  Structure  3.2. 


Fig.  L.43  Typical  Filled  Cell  Broken  Loose  from  Slab.  Structure  3.2.1b 
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Debris  at  Rear  of  Structure,  3.2.1b.  Top  slab  in  background 


L.45  Close-up  of  Top  Slab  150  fi  behind  Structure,  3.2. 


Postshot  Aerial  View,  Structure 


Fig.  L.48  Close-up  Aerial  View  from  Front,  Structure  3.2.2a 


Structure 


Fig.  L.50  Front  View,  Structure  3.2.2a 


Structure 


Fig.  L.54  View  from  Left  Rear  with  Left  End  Wall  in  Foreground,  Structure  3.2.2a 


Structure 


Fig,  L.66  Failure  of  Connection  Between  Left  End  Panel  and  Roof  Panel,  Structure  3.2.2a.  Channel  pulled  out  of 

roof  panel  and  bent  severely. 


Foreground,  Structure  3,2.2a 


Fig.  L.58  Right  End  Panels  Looking  from  Building,  Structure  3.2.2a 


Fig.  L.60  Panels  from  Left  Half  of  Right  End  Wall  Still  Attached,  Structure  3.2.2a.  Blew  out  as  a  unit, 
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Fig.  L.61  View  Toward  Right  End  Wall  from  Front  Center,  Structure 


Fig.  L.63  Panels  behind  Right  Half  of  Structure,  3.2.2a.  In  places,  front-wall  panels  lie  beneath  rear-wall  panels. 


panels  behind  Left  Half  of  Building,  Structure  3.2,2a.  A  front-wall  panel  lies  farthest  to  rear  except  for 

roof  panel  in  right  background. 
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Fig.  L.69  Lower  Right  Front  Panel  inside  Structure,  3.2.2a 


Fig.  L,71  Upper  Right  Front  Panel  Deformed  2  in.  across  30-ln.  Width  before  Panel  Gave  Way  at  Ends, 

Structure  3.2.2a 


I  How  Teasion  Steel  in  Roof  Panels  Held  at  Ends  of  Building  and  Panels 
iling  in  Tension,  Structure  3.2.2a.  On  center  bent  load  was  greater  and 
anchoring  panels  to  bents  failed. 


Fig.  L.74  Moment  Failure  at  Rear  Haunch  of  Center  Bent,  Structure  3.2.2a 


83 


Fig.  L,78  Front  Panel  Connection  Failure  Showing  Separation  of  Plate  from  Panel  and  Bolt  Elongation,  Structure 
3.2.2a,  Note  shear  reinforcement  at  grout  hole  consisting  of  angles  and  dry-pack  in  grout  hole. 


Tension  Failure  of  Bolt  Attaching  Panel  to  Bent,  Structure 


Fig.  L.85  Steel  from  Rear  Panels  Which  Remained  When  Panel  Blew  Back,  Structure  3.2.2a 
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Fig.  L.87  Left  Side  Anchor  Bolts,  Structure  3.2.2a.  Double  or  ‘*S”  bend  indicates  exterior  pressure  before 

pressure  entered  building  interior. 
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Fig.  L.88  Posishot  Aerial  View  from  Front,  Structure  3.2.2b 


Fig.  L.90  View  from  Left  Front,  Structure  3.2.2b 


Structure 
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Fig.  L.92  Right  End  Wall.  Structure  3.2.2b 


Fig.  L.94  Left  End  Wall,  Structure  3.2.2b 


Fig.  L.95  Left  Side  from  Front  Overliead,  Structure  3.2.2b 


iilf  of  Roof  was  Removed,  Structure  3.2.' 
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Fig.  L,99  Overhead  View  of  Center  of  Structure  from  Rear,  Structure  3.2.2b 


Fig.  L.lOO  Right  Side  from  Front  Overhead,  Structure  3.2.2b 


Side  from  Rear  Overhead,  Structure  3.2.2b 


Fig.  L.102  View  of  Left  Half  of  Roof  from  Front  after  Removal  of  Right  Half  of  Roof  and  Front  Wall,  Structure  3,2.2b 


Fig.  L.103  View  of  Right  Side  after  Removal  of  Right  Half  of  Roof  and  Front  Wall,  Structure  3.2.2b.  Note  crack  in 

brick  rear  wall. 


Fig.  L.104  Left  Front  Corner,  Structure  3.2.2b 
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Fig.  L.107  Front  Panels  at  Right  Center,  Structure  3.2.2b 
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Fig.  L.llO  Right  Front  Comer  from  Front,  Structure  3.2.2b 


Fig,  L.lll  Deformed  Door  in  Place,  Structure  3.2.2b 
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Fig.  L.117  .Left  Side  Wall  near  Front  Showing  Cracks  and  Scabbing  near  Angles,  Structure  3.2.2b 


Puncturing  of  Front  Panel  by  Brick  Anchor  Bolts  Pulling  Out.  Structure  3.2.2b 


Welding  Failures  in  Top  Connections,  Structure  3.2.2b 


-up  of  Connection  Failures  atop 
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Fig.  L.125  Atop  Right  Side  Looking  toward  Front,  Structure  3.2.2b.  Note  cracks  at  splice  plates. 


Hal: 


Fig.  L.128  Rear  Half  of  Roof  on  Right  Side,  Structure  3.2.2b 


Undersurface  of  Front  Panel  Footing  and  Brick  Wall,  Structure  3.2.2b.  Note  lack  of  connection  between 

footing  and  foundation  slab. 


Fig.  L.140  Deformations  of  Sub-ribs  on  Interior  of  Front  Panel  at  Right  Fold.  Structure  3.2.2b 
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Fig.  L.141  Interior  of  Brick  Wall  at  Right  Corner,  Structure  3.2.2b 


Fig.  L.142  Brick  Wall  Hanging  to  Underside  of  Inclined  Front  Panels,  Structure  3,2.2b 


Fig,  L.143  Interior  Detail  Showing  Punctured  Front-wall  Panel,  Structure  3.2.2b.  Note  brick  anchor  bolt  in 

foreground  which  has  been  pulled  out. 


Fig.  L,145  Detail  of  Fracture  Point  in  Roof  Panel,  Structure  3.2,2b.  Note  where  top  steel  has  pulled  out  and 

sheared  mesh  at  corner. 


153 
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Fig.  L.147  Crack  in  Brick  at  Left  Rear  Corner,  Structure  3.2.2b 
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Fig,  L.151  Weld  Failure  atop  Front-wall  Panel  Where  Splice  Plate  Tore  Loose,  Structure  3.2,2b 


rom  in  Front  of  Structure  Location,  Structure 
foundation.  Sections  of  roof  can  be  seen  abo 


Fig.  L.154  Aerial  View  Taken  from  Left  Side,  Structure  3,2.3a.  Left  end  wall  is  in  foreground.  Rear  wall  is  lying 
flat,  with  base  still  attached  to  foundation.  Front  wall  Is  shattered. 


General  View  of  Front  Foundation  Edge,  Structure  3.2.3a.  Sand  pile  In  right  edge  of  photograph  was 
dumped  by  a  shovel  and  was  not  a  result  of  the  blast. 


L.157  Deuil  View  along  Left  Edge  of  Foundation,  Structure  3.2.3a.  Heavy  foundation  crack  developed  when 
left  end  wall  was  forced  outward.  Outer  lip  of  foundation  was  broken  loose  by  the  same  action. 


Suuciure 


Fig.  L.160  Close-up  View  of  Right  End  of  Front  Foundation  Line,  Structuie  3.2.3a 


Foundation  Oacked  Loose  Wlien  Right  End  Wall  Was  Forced  Outward,  Structure 


General  View  of  Left  End  Wall,  Displaced  about  15  ft  to  Left  of  Foundation,  Structure  3,2.3a.  Left  edge 
of  foundation  can  be  seen  in  right  side  of  photograph. 


Structure  3.2.3a.  Note  concave  curvature 


L.166 


Fig,  L.169  Close-up  View  of  Truss  Chords 
metal  of  channel  sheared  oi 


remained  attached  to  end  wall. 
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Fig.  L.171  Detail  View  of  Rear  Edge  of  Left  End  Wall,  Structure  3.2,3a.  Note  crack  about  18  in.  above  base  of  wall. 


Fig.  L,172  General  View  of  Upper  End  of  Left  Wall,  Structure  3,2.3a.  Note  distortion  of  cells  where  roof  was 

severed  from  end  wall. 


General  View  of  Foundation,  with  Right  End  Wall  in  Background,  Structure  3.2.3a 


Fig.  L.176  General  View  of  Right  End  Wall,  with  Front  End  Displaced  about  5  ft  from  Foundation,  Structure  3.2.3a 


:  of  Right  End  Wall,  Structure  3.2.3a.  Note  how  edge  row  of  roof  cells  remained  with  end 
Internal  truss  can  be  seen  distorted  out  of  position  by  tearing  action. 


Between  Rear  Panel  and  Rest  of  End  Wall,  Structure  3.2.3a. 
rear  wall  In  right  center  of  photograph. 


Fig.  L.180  Rear  Edge  of  Right  End  Wall,  Structuie  3.2.3a.  Pilaster  corner  was  heavily  damaged 


181  Detail  View  of  Part  of  Cell  from  Rear -wall  Panel  Still  Embedded  in  Corner  Pilaster,  Structure  3.2.3a 
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Fig.  L.182  Base  of  Rear  Panel  of  Right  End  Wall,  Stiucture  3.2.3a.  Trusses  broke  loose  from  channels  by  rupturing 

through  weld. 


1,  Structure  3,2.3a.  Trusses  In  center  broke  loose  from  anchorage  by  shearing  out 
anchor  channel.  Remnants  of  front  wall  can  be  seen  in  foreground. 


Channels  Thai  Were  Welded  to  Trusses  of  Preceding  Photograph  Still  Anchored  to  Foundation 

Structure  3.2.3a 


Fig.  L.186  General  View  of  Rear  Wall,  Taken  from  Rear,  Structure  3.2.3a.  Top  edge  of  wall  can  be  seen  In  left 

center  of  photograph. 
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L.191  Base  of  Rear  Wall  with  Trusses  Still  Attached  to  Foundation;  Lower  Row  of  Cells  Collapsed;  Structure  3.2.3a 


Fig.  L.193  Detail  View  of  Rear -wall  Truss,  with  One  Chord  Ruptured  from  Anchorage  Channel  but  Other  Chord 
Still  Attached  to  Foundation,  Structure  3.2.3a.  Note  severe  bend  in  lower  end  of  truss. 


Located  about  100  ft  behind  Foundation,  Structure  3.2.3a.  Front  edge  of  roof,  in 
foreground,  practically  undamaged. 


Fig.  L.196  Part  of  Roof  Panel  from  Left  Edge  Torn  Loose  from  Rest  of  Roof  Section,  Structure  3.2.3a.  This  panel  is 
the  one  that  has  one  row  of  cells  still  attached  to  left  end  wall. 


Structure  3.2.3a.  Most  of  damage  visible  in  photograph  was  caused  by 
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Fig.  L.198  Rear  Edge  of  Left  Half  of  Roof,  Showing  Damage  to  Panels  That  Occurred  upon  Landing.  Structure 

3.2.3a 


Fig.  L.199  Right  Half  of  Roof,  with  Front  Edge  in  Foreground,  Structure  3,2.3a.  This  section  has  its  underside  up. 
Rear  edge  struck  ground  first,  dug  In,  and  then  entire  section  flipped  over,  causing  extensive  damage  to  panels. 


Fig.  L,200  Detail  View  of  Right  Half  of  Roof,  Structure  3.2.3a.  The  edge  along  the  left  side  of  photograph  is  the 
centerline  of  the  original  roof.  Note  how  splice  of  edge  truss  ruptured  through  weld. 


Structure  3.2 
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mr 
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Fig.  L.205  Remains  of  Front-wall  Panel  No.  28  after  Being  Hurled  about  75  ft  to  the  Rear,  Structure  3.2.3 


Fig.  L.206  Remains  of  Front-wall  Panel  No.  29  after  Being  Hurled  about  90  ft  to  the  Rear,  Structure  3.2.3a 


Fig.  L.207  Remains  of  Front-wall  Panel  No.  27  after  Being  Hurled  about  100  ft  to  the  Rear,  Structure  3.2.3a 


Fig.  L.208  Remains  of  Front-wall  Panel  No.  26  after  Rebounding  off  of  Rear  Wall,  Structure  3.2.3a.  This  panel  is 

lying  on  the  foundation. 


Fig,  L,210  Aerial  View  of  Structure  Destroyed  by  Blast,  Structure  3.2.3b.  Inward  collapse  of  front  wall  is  clearly 
visible.  Note  no  lateral  displacement  of  end  walls.  Top  rear  wall  is  practically  intact. 
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Fig.  L.211  Side  View  of  Structure  after  Blast,  Structure  3.2.3a.  Pattern  of  failure  in  front  wall  is  clearly  evident 
Attitude  of  the  two  remaining  roof  trusses  shows  how  roof  tilted  up  and  flipped  over  backward. 


it  Edge  ( 
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owing  Crushing  of  Cells  and  Trusses,  Structure  3.2.3b.  Note  trusses 
attached  to  foundation. 


Fig.  L.214  Left  End  of  Front  Wall,  Showing  Severe  Crushing  of  Cells,  Structure  3.2.3b.  Note  *'S**  shape  assumed  by 

trusses. 


Foundation  Line,  Structure  3,2.3b.  Cells  are  sprung  open  in  one  panel.  Note 
all  panel  struck  the  rear  wall  and  broke  loose  large  portions  of  concrete. 


Fig.  L.216  Detail  View  of  Cell  Pulled  Loose  from  Its  Anchorage,  Structure  3.2.3b.  Note  also  how  truss  failed  in 

the  weld. 


hlg.  L.217  Side  View  of  Front-wall  Panels,  Structure  3.2.3b.  Typical  S  shape  of  panels  and  trusses  is  clearly 
visible.  This  shape  was  caused  by  initial  deflection  of  panel  before  rupture  and  then  reverse  bending  during  rotation 

after  rupture  from  the  roof. 


Fig.  L.218  Left  Side  View  of  Front  Wall,  Structure  3.2.3b.  Base  of  right  end  wall  can  also  be 


General  View  of  Upper  Edge  of  Front  Wall.  Structure  3.2.3b.  This  portion  of  wall  suffered  heavy 
damage  when  it  was  severed  from  the  roof  and  also  upon  impact  as  it  hit  the  foundation. 


Fig.  L.222  Right  End  Wall  Rotated  Outward  to  the  Horizontal  Position,  but  with  No  Lateral  Displacement  of  the 
Base,  Structure  3.2.3b.  Note  heavy  crack  in  foundation  at  near  corner  of  wall.  See  next  photograph  for  detail. 


Fig.  L.223  Detail  View  of  2 -in, -wide  Crack  in  Foundation  at  Front  Right  Corner,  Due  to  Outward  Rotation  of  End 
Wall,  Structure  3.2.3b.  Note  tension  (bending)  failures  of  pilaster  dowels. 
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Fig.  L.224  Base  of  Right  End  Wall,  Structure  3.2.3b.  Trusses  pulled  loose  from  channel  anchorage.  Note  the 
practically  undamaged  condition  of  the  panels  in  this  wall. 


Anchorage  Failures,  Structure  3.2.3b.  Trusses  pulled  loose  from  channels  by  shearing  out 
the  base  metal  of  the  channel  at  the  weld  location. 


Fig.  L.226  Detail  View  Showing  Relative  Positions  of  Anchorage  Channels  and  Rest  of  End  Wall,  Structure  3.2.3b 
Note  the  almost  simultaneous  pulling  up  of  one  channel  and  failure  of  weld  between  truss  and  channel. 


Pilaster  Corner  of  Right  End  Wall,  Structure  3.2.3b.  Detail  view  of  cell  failures  at  this  location  is 


Fig.  L.228  View  Showing  How  Edge  Row  of  Roof  Cells  Remained  with  End  Wall,  Structure  3.2.3b.  Special 
transverse  trusses  between  top  of  end  wall  and  first  roof  truss  caused  this  row  of  cells  to  act  as  a  unit  with  the  end 
wall.  One  of  the  transverse  trusses  can  be  seen  along  face  of  cell  in  left  foreground. 


Fig.  L.229  Slight  Bend  at  First  Cell  Line  Past  Pilaster  Corner,  Caused  by  Projection  of  Pilaster  upon  Landing, 
Structure  3.2.3b.  One  of  the  transverse  trusses  mentioned  in  the  preceding  caption  can  be  seen  in  center  of  tt 

photograph. 


Fig.  L.230  Top  End  of  Right  End  Wall,  with  Edge  Row  of  Roof  Cells  Attached  and  Intact  in  Foreground,  Structure 


Ught  End  Wall,  Structure  3.2.3b.  Note  that  pilaster  corner  remained  with  rear  wall  and 
sheared  out  of  the  pilaster,  rupturing  the  pilaster  as  the  end  wall  rotated  outward. 


Fig.  L.232  Detail  View  of  Pilaster  at  Rear  Right  Corner,  Showing  How  End  Wall  Ruptured  Pilaster  as  It  Rotated 
Outward,  Structure  3.2,3b.  Deflection  inward  of  rear  wall  can  be  seen  in  this  photograph. 


240 


^Ig.  L.234  Detail  of  Bent  Roof  Truss,  Structure  3,2.3b.  Rest  of  roof  trusses  broke  loose  at  weld  to  end  plate  and 

went  with  roof. 


Fig.  L.235  Close-up  View  of  Top  Edge  of  Rear  Wall,  Structure 


Fig.  L.236  Detail  View  of  Right-hand  Panel  of  Rear  Wall,  Showing  How  Concrete  Was  Shattered  When  Struck  by 

Portions  of  Front-wall  Panels,  Structure  3.2.3b 


Fig.  L.237  Detail  View  of  Displacement  Gauge  Driven  into  Rear  Wall.  Structure  3.2.3b 
i 
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FiK.  L.239  General  View  of  Rear  Wall,  Taken  from  Rear,  Struciure  3.2.3b 
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Between  Cells  in  the 


Detail  View  of  Cracks  in  Rear -wall  Panel  Adjacent  to  Pil 


L.244  Side  View  of  Rear  Wall,  Stnictnre  3,2.3b.  Note  dishing  inward  ol  wall.  Pilaster  remained  with  rear 
11  but  suffered  heavy  damage  as  left  end  wall  rotated  outward.  Condition  is  similar  to  that  at  right  end  wall. 


Fig.  L.  250  Top  Edge  of  Left  End  Wall,  with  Lett  Edge  Row  of  Roof  Cells  Attached,  Strucnire  3.2,3b 


Fig.  L.  253  View  of  Inside  Face  of  Left  End  Wall,  Structure  3.2.3b 


General  View  of  Roof  Sections 
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General  View  of  the  Left  Half  of  Roof  Section.  Lying  Upside  Down,  Structure 


Fig.  L, 258  Detail  View  of  Left  Half  of  Roof  Section,  Structure  3.2.3b,  Front  edge  of  roof  is  in  foreground, 


Fig.  L.  261  Detail  View  of  Underside  of  Roof  Section  at  Front  Edge.  Structure  3.2.  3b.  Short  bars  with  bolts  and 
washers  still  in  place  are  the  top  ends  of  the  front  wall  trusses.  Note  the  deformation  of  these  bars  resulting  from 
the  tension  forces  applied  by  the  front-wall  panels  as  they  deflected  before  failure. 


Fig.  L.  262  Edge  View  of  Roof  Panel  That  Split  along  a  Line  of  Cells,  Structure  3.  2.  3b 


Destroyed  the  Cells  and  Crushed  the  Trusses, 


Fig.  L.268  Rear  End  of  Right  Half  of  Roof  Section,  Structure  3.2,3b,  This  end  struck  the  ground  and  suffered 

severe  damage. 


General  View  from  Blast  Side,  Structure  3.2.4a,  Little  fill  was  lost 
cover  along  main  section  has  been  pushed  down, 


Fig.  L.272  General  View  of  Right  End  of  Structure,  3.2,4a.  This  end  wall  was  blown  into  the  building.  Little 

fill  was  lost  at  peak. 
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Fig.  L,273  General  View  Normal  to  Right  End,  Structure  3.2,4a.  Note  how  earth  cover  has  been  forced  outward 


of  Structure,  3,2.4a.  Steel  bars  suspended  from  ribs  overhead 
1.  Note  the  clean  lines  of  cleavage. 


Fig.  L.279  Deuil  View  of  Front  Panel  on  Right  End.  Structure  3.2.4a.  One-inch  vertical  opening  shows  general 

movement  of  structure  away  from  blast. 
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L2.4a,  This  panel  was  subjected  to  shear  forces 
structure  deflected  under  blast  loading. 


Was  Washed  Off,  Structure  3,2.4a.  No  visible 


3,2,4a.  No  damage. 


294 


Fig^  L.  286  Detail  View  of  Foundation  at  Left  Rear  Corner,  Structure  3.2.4a.  Small  crack  is  barely  visible  in 
footing.  This  was  the  only  crack  found  in  the  foundation  of  this  structure. 


General  View  of  Left  End  Wall  after  Removal  of  Earth  Cover,  Structure 
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Fig.  L.289  General  View  of  Left  Half  of  Front  Face  after  Removal  of  Earth  Cover,  Structure  3.2.4a.  Small  holes 

show  where  pressure  gauges  had  been  installed. 


Fig.  L. 290  Qose-up  View  of  Center  Portion  of  Front  Wall,  Structure  3.2.4a.  Tension  cracks  are  visible  in  the 

heavy  reinforcing  ribs  near  the  haunch. 


Separation  Between  Rib  and  Diaphragm  Section,  Structure  3.2.4a.  Separation 
greatest  nearest  to  the  crown. 


..297  General  View  of  Roof,  Structure  3.2. 


Fig.  L.298  Crown  Rib  of  Front-wall  Panel  No.  1.  Structure  3.2.4a 


Fig,  L,  300  Crown  Rib  of  Front-Wall  Panel  No.  3,  Structure  3.2.4a 


Fig.  L.  302  Crown  Rib  of  Front-wall  Panel  No,  5,  Structure  3.2,4a 


3 
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this  piece,  see  preceding  photograph. 


next  photograph  for  detail  view. 
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Fig.  L,315  Lower  Half  of  End  Panel  That  Was  Adjacent  to  Front  Wall,  Structure  3.2.4a.  See  previous  photograph 
to  determine  general  location.  Note  the  distortion  of  the  ^/i-in.  steel  reinforcing  bar  that  was  in  the  rib  of  this  panel. 
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Fig.  L.317  Interior  View  of  Left  End  of  Front  Face,  Structure  3.2.4a.  White  marks  on  wall  are  strips  of  masking 
tape  marking  a  level  line  inside  the  structure  before  blast;  this  upe  was  applied  as  part  of  the  project  3.2  preshot 

survey. 


Fig,  U318  View  of  Left  End  Wall  Adjacent  to  Front  Wall,  Structure  3,2.4a.  Note  the  collection  of  debris  at  base 
of  wall.  Panel  in  foreground  was  middle  panel  (above  door)  in  right  end  wall.  The  door  panel  can  be  seen  lying 

against  the  left  end  wall.  Bolts  are  still  in  door  panel. 


Fig.  L.319  This  Panel  ^ 


Center,  Structure 


Structure  3,2.4a.  The  deflection  of  these  panels  amouni 


Fig.  L.324  Interior  View  of  Right  Half  of  Rear  Wall.  Structure  3.2.4a.  Steel  bars  hanging  down  are  from  right  end 

wall  panels. 


Deflection  of  Precast  Floor  Panels,  Structure  3.2.4a.  Maximum  permanent  deflection  at  the  center  of 
:1  was  about  3  in.  End  panel  had  continuous  support  along  one  longitudinal  edge  and  did  not  deflect. 
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Fig.  L.  327  Interior  View  of  Left  Half  of  Roof,  Structure  3.2.4a.  Panels  broke  at  crown  rib  and  telescoped  over 
each  other  as  much  as  8  In,  (center  panels).  Panels  at  the  end  suffered  cracking  of  the  crown  ribs  but  remained  in 

place. 


Structure  3.2.4a 


333  Interior  View  after  Removal  of  Debris,  Strucnire  3.2.4a 
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Interior  View  of  Tension  Cracks  at  Base  of  Rear-wall  Panels  Adjacent  to  Right  End,  Structure 
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Fig.  L.  343  Interior  View  of  End-wall  Debris,  Taken  from  Right  End  of  Structure,  3.2.4b 


2.4b 
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lowing  Cracks  in  Rib  at  Bottom  Fold,  Taken  from  Left  End  of  Build 
IP.  Structure  3.2.4b 
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Fig.  L,  349  Typical  Detail  of  Crack  in  Intermediate  Rib  in  Center  of  Vertical  Section  of  Left  Front-wall  Panels, 

Structure  3, 2. 4b 


353  Interior  View  of  Ribs-out  Panel  Adjacent  to  Right  End  of  Structure,  3.2.4b 
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Fig.  L.  356  Interior  View  of  Ribs-out  Panel  Second  from  Right  End  of  Structure.  3.2.4b 


Fig.  L.358  Interior  View  of  Ribs-out  Panel  Third  from  Right  End  of  Structure,  3.2,4b 
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Fig.  L.361  Interior  Detail  of  Rib  and  Mesh  Failure  of  Ribs-out  Panel  Fourth  from  Right  End,  Structure  3.2.4b 
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Fig.  L.372  Exterior  View  of  Remaining  Ribs  of  Center  and  Rear  Left  End  Panels.  Structure  3.2.4b 


I 


Fig.  L  376  Interior  View  of  Front  Left  End  Panel,  Structure  3.2.4b 


Exterior  View  of  Roof  Sections,  Taken  from  Right  End,  Structure 


Exterior  View  of  Roof  Sections,  Taken  from  Left  End,  Structure 
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Fig.  L.381  Detail  View  of  Joint  of  Ribs-out  Panels  Second  and  Third  from  Right  End  of  Structure,  3.2.4b 


i 


Fig,  L.  382  Roof  Section  Toward  Crown  of  Ribs-out  Panel  Third  from  Right  End  of  Structure,  3.2,4b 


Fig.  L.383  Roof  Section  Toward  Base  of  Ribs-out  Panel  Third  from  Right  End  of  Structure,  3,2.4b 


Fig.  L.  384  Detail  View  of  Joint  of  Ribs-out  Panels  Third  and  Fourth  from  Right  End  of  Structure,  3,2,4b 


.385  Roof  Section  Toward  Crown  of  Ribs-out  Panel  Fourth  from  Right  End  of  Structure,  3.2.4b 


Fig,  L.  386  Roof  Section  Toward  Base  of  Ribs-out  Panel  Fourih  from  Right  End  of  Structure,  3.2,4b 
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Fig,  L.387  Detail  View  of  Joint  of  Ribs-out  Panels  Fourth  ai 


Fig.  L,  388  Roof  Section  Toward  Crown  of  Ribs-out  Panel  Fifth  from  Right  End  of  Structure,  3.2.4b 
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Fig.  L.  389  Roof  Section  toward  Base  of  Ribs-out  Panel  Fifth  from  Right  End  of  Structure, 


Fig.  L.391  Detail  of  Intersection  of  Left  End  Wall  and  Ribs-in  Panels  Adjacent  to  Left  End,  Structure  3.2.4b 
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Fig.  L.  392  Interior  View  of  Roof  Section  of  Ribs-out  Panels,  Structure  3.2.4b 


Fig  L  393  Interior  Detail  of  Failure  of  Roof  Section  of  Ribs-out  Panels  Fourth  and  Fifth  from  Right  End  of  Structure, 
‘  '  3.2.4b 
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2.4b 


Fig.  L.  398  Detail  of  Spall  in  Front  Foundation  near  Left  Edge  of  Left  Front-wall  Panel,  Structure  3.2,4b 


Fig.  L.401  Rear  Wall,  Structure  3. 2.  5 
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Fig.  L.404  End-wall  Panel  Debris  from  Left  End,  Structure  3.2. 


,.405  Interior  View  of  Left  End,  Structure  3.2. 5 
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Fig.  L.415  Interior  of  RIbs-out  Front  Panel  16-17,  Showing  Skin  Oacklng.  Structure  3.2.5 


417  Spalling  at  Peak  at  Left  Center  of  Arch,  Structure  3.2.  5 
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Fig.  L.425  Close-up  of  Panel  in  Previous  Photo  Showing  Heaviest  Steel  in  Compression  Face  of  Rib,  Structure  3.2.5 


433 


Overhead  View  of  Structure.  3.2.  6.  Note  that  cover  has  slipped  down  exposing  panel  ribs 


433  Structure  c 


Fig.  L,434  Structure  3.2.6,  from  Left  Rear 


435  Structure  3.2.6,  from  Left  Front 


Fig.  L.  440  Structure  3.2.6,  Uncovered  from  the  Front 


Intersection  Crack,  Structure  3.2.6 


Fig.  L.442  Detail  of  Typical  Rib  Intersection  Spall,  Structure  3,2. 


>anel  Intersecilon,  Structure  3.2.6.  Hinged  pipe  at  left  center  carried  through  earth 
cover  to  air-pressure  gauge  installed  in  the  end  of  the  pipe. 


Fig.  L.447  Interior  View  toward  Top,  Taken  from  the  Right,  Structure  3.2.6 
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Fig.  L.449  Typical  Detail  of  Spall  and  Cracks  in  Base  of  D  Ring,  Structure  3.2,6.  Tape  shows  relative  movement 

of  panels. 
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Fig.  L.451  Typical  Tape  Buckling  Showing  Relative  Movement  of  Panels,  Structure 
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Fig.  L.457  Interior  View  of  Top  Panel  Inte.section  with  the  A  Ring, 


Structure  3,2.  6 
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Fig.  L.  458  Overhead  View  of  Structure,  3.2.7a 


Structure  3.2, 


Fig.  L.460  Left  Section  of  Front  Wall,  Interior  Left  End  Wall,  and  Roof,  Structure  3.2.  7a.  Front  wall  lies  par¬ 
tially  under  the  roof. 


Fig.  L.463  Right  Half  of  Front  Wall,  Structure  3.2.  7a 


467  Steel  Dowels  to  Foundation  Were  Necked  Down  Indicating  Tension  Failure,  Structure  3.2.7a 


4^ 


Structure  3.2.  7a.  Note  top  tension  bars  of  stringers  remained  with  the 
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column  Failure  at  the  Base  Caused  Rear-wall  Cracks  at  Bottom  Center.  Structure 


ace, 


Fig.  L.479  Interior  View  of  Left  End  Wall,  Structure  3.2.7a.  Note  stringer  top  tension  steel  remained  with  end 

wall. 
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Fig.  L.485  Girder  Failure  Showing  Bare  Untied  Bottom  Tension  Steel,  Structure  3 


Fig.  L.486  Untied  Bottom  Tension  Steel  of  Stringers  Dropped  Free  on  Initial  Loading,  Structure  3 


Fig.  L.488  Interior  View  of  Left  Rear  Corner  Showing  Roof  to  End-wall  Bar  Hooks  Pulled  Free.  Structure  3. 


2.  7a 
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Fig.  L.  489  Roof  Failure  along  Front  Longitudinal  Stringer  Line,  Structure  3.2.  7a 
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Fig.  L.491  Aerial  View  of  Saucture  a: 


Fig,  L.493  Left  Half  of  From  Wall  after  Blast,  Structure 


502 


Structure 


if  Structure 


Fig.  L.498  Right  Half  of  Rear  Wall  after  Blast.  Structure  3,2.7b 


Center  Portion  of  Rear  Wall  after  Blast,  Structure  3.2.  7b.  Heavy  cracking  occurred  along  the  con 
struction  joint  near  the  roof  when  the  main  transverse  roof  girder  rotated  at  the  haunch. 


Fig.  L.500  Left  Half  of  Rear  Wall  after  Blast,  Structure  3,2.7b 


Structure 
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Fig.  L,  502  General  Exterior  View  of  Roof  after  Blast,  Taken  from  Left  End,  Structure  3,2.  7b 


Fig.  L.  504  View  along  Rear  Edge  of  Roof,  Structure  3,2.  7b.  Deflection  pattern  of  rear  wall  can  be  seen;  it  is  a 

maximum  at  the  roof  level. 
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Fig.  L.  509  General  Interior  View  Looking  toward  Left  End  of  Structure,  3,2.7b.  Deflection  of  the  main  transverse 
roof  girder  can  be  clearly  seen.  Note  the  lower  sections  of  the  small  longitudinal  stringer  beams  lying  on  the  ground 

below  the  beams. 
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Interior  View  of  Left  Half  of  Underside  of  Roof,  Structure  3.2.  7b.  Note  how  longitudinal  stringer 

beams  failed. 


Fig.  L.  512  Detail  View  of  Underside  of  Left  Portion  of  Roof,  Structure  3,2.  7b.  Note  the  uniform  pattern  of  crack¬ 
ing  in  the  roof  slab  proper. 


Hig.  L.  513  Detail  View  of  Failuie  of  Longitudinal  Stringer  Beam  in  Diagonal  Tension,  Structure  3.2.  7b.  There 
was  only  a  6*in.  overlap  of  top  and  bottom  steel  at  the  haunch,  with  no  stirrups. 


•cation. 
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Detail  View  of  Transverse  Roof  Girder  at  Front  Wall,  Structure  3,2.  7b.  Haunch  failure  and  girder 

failure  can  be  clearly  seen. 


he  F] 


Fig.  L.  519  Detail  View  of  Failure  of  Roof  Girder,  Structure  3.2.  7b.  Note  the  failure  of  the  small  stringer  beam 
in  the  background.  The  sharp  bend  in  the  roof  slab  can  be  seen  in  the  upper  right-hand  corner  of  this  photograph. 
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Fig,  L.  520  Detail  View  of  Portion  of  Roof  Girder  That  Failed  in  Diagonal  Tension  and  Then  Telescoped  Slightly 
Until  the  Steel  Restrained  Further  Motion,  Structure  3.2.7b 


Interior  View  of  Right  Half  of  Front  Wall.  Structure  3.2.7b.  Slope  of  roof  toward  center  and  stringer 

beam  can  also  be  seen. 


Fig.  L.  522  Interior  View  of  Right  End  Wall,  Structure  3.2.7b,  Lower  section  of  right  rear  stringer  beam  is  shown 

lying  on  the  ground. 


Interior  View  of  Front  Right  Corner,  Structure  3.2.7b.  Note  the  elliptical  pattern  of  roof  slab  fracture 

this  is  typical  of  entire  roof. 
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527  Interior  View  of  Right  Half  of  Rear  Wall,  Structure 


Fig.  L.  528  Interior  View  of  Main  Girder  Haunch  at  Rear  Wall.  Structure  3.2.7b 


u 


Fig,  L.  529  Side  View  of  Rear  Pilaster  and  Failure  of  Main  Girder  Haunch  at  Rear  Wall,  Structure  3.2.7b 
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Fig.  L.  530  Detail  View  of  Main  Girder  Haunch  at  Rear  Wall,  Structure  3.2,  7b,  Part  of  wall  bent  in  with  the 
haunch  as  it  rotated  inward.  Note  the  crushing  of  the  concrete  at  the  underside  of  the  haunch. 


L.  531  Interior  View  of  Left  Half  of  Rear  Wall,  Structure  3,2,  7b.  Lower  half  of  left  rear  stringer  beam  can  be 

seen  on  ground. 


Patterns  in  Underside  of  Roof,  Structure 


Fig.  L.  534  Interior  View  at  Ground  Level  of  Left  Rear  Portion  of  Structure.  3.2.  7b 


